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(57) ABSTRACT

The present invention relates to a pipe made of synthetic resin
having a plurality of internal tubes, wherein silicone coating
layers are formed on the respective inner circumferential
surfaces of the plurality of internal tubes which are accom-
modated in an external tube, such that long optical fibers or
electrical wires or the like inserted in the same can be readily
and easily accommodated while water repellency is main-
tained, and failure to fuse or deformation of any of the side
surfaces of the internal tubes, which are fused to the inner
circumferential surface of the external tube, can be prevented
when the internal tubes are formed integrally on the external
tube, and the plurality of internal tubes can be stably inserted
into and joined by fusing onto the inner circumferential sur-
face of the external tube, and deformation due to temperature
differences between the external tube and the internal tubes
during cooling can be prevented while the internal tubes are
inserted into and joined by fusing onto the inner circumfer-
ential surface of the external tube in a hermetic state.

6 Claims, 6 Drawing Sheets
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1
PIPE MADE OF SYNTHETIC RESIN HAVING
A PLURALITY OF INTERNAL TUBES

TECHNICAL FIELD

The present invention relates to a pipe made of a synthetic
resin having a plurality of internal tubes in that long optical
fibers or electrical wires or the like arranged in a ground
network are easily accommodated in the plurality of the inter-
nal tubes having a silicon coating layer, thereby safely pro-
tecting them and each internal tube is connected to each other
through elastic connecting parts, so that the internal tubes can
be easily accommodated in and fused to an external tube to be
fixed. More particularly, the present invention relates to a pipe
made of a synthetic resin having a plurality of internal tubes
in that the pipe made of the synthetic resin includes a silicon
coating layer stacked and formed on an inner circumference
of each synthetic resin internal tube, which are accommo-
dated in the external tube, to a predetermined thickness and an
elastic connecting part of a predetermined thickness inte-
grally and radially connected to a lower end of each internal
tube from a center part of the external tube so as to elastically
support and fix each internal tube thereto; each internal tube
fixed to the elastic connecting parts is separated from each
other in the inner circumference of the synthetic external tube
at a predetermined interval and integrally fused and coupled
to the inner circumferential surface of the external tube; a
silicon coating layer is stacked and formed on the inner cir-
cumference of each synthetic resin internal tube, which are
accommodated in the external tube, to a predetermined thick-
ness, so that long optical fibers or electrical wires or the like
inserted in the internal tube can be readily and easily accom-
modated therein while water repellency is maintained owing
to the silicon coating layer; the elastic connecting part is
integrally and radially connected to the lower end of each
internal tube from the center part of the external tube, so that
each internal tube is easily and elastically inserted into the
synthetic resin external tube to be fused thereto; although
non-fusion or a deformation of any of the side surfaces of the
internal tubes fused to the inner circumferential surface of the
external tube can be generated, since it is difficult to equally
extrude the plurality of the internal tubes and the elastic
connecting part for elastically supporting the internal tubes
owing to an injection of the synthetic resin, a cooling process,
or their circumstances, the elastic connecting part is slightly
bent to back up the internal tube, so that the internal tube can
be supported and fixed thereto, thereby the plurality of inter-
nal tubes can be stably inserted into and joined by fusing onto
the inner circumferential surface of the external tube; and
when the internal tubes are elastically supported by the elastic
connecting part and the external tube and the internal tubes
integrally fused and coupled to the inner circumference sur-
face of the external tube are bent for laying on the curve area
of the ground, the internal tubes are elastically supported by
the elastic connecting part to be easily bent, each internal tube
is closely fused and coupled to the inner circumference sur-
face of the external tube, and a deformation due to tempera-
ture differences between the external tube and the internal
tubes during cooling can be prevented during cooling.

BACKGROUND ART

Generally, a synthetic resin pipe is essentially established
during public works such as electric and communication rail-
road line construction, waterway construction, or multiplex
communications etc. Here, a wrinkle type pipe capable of
properly expanding and contracting according to the change
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of ground status or the change of pressure of the conduit is
widely used. A plurality of internal tubes smaller than the
wrinkle type tube in diameter are built-in the wrinkle type
tube and the optical cables are inserted into each internal
conduits, thereby establishing the railroad line for multiple
communication.

However, in the wrinkle type pipe having a plurality of
internal tubes, since the internal tubes are manually
assembled into the external tube of the wrinkle type pipe
through separate extruding processes, the internal tubes are
closely inserted into the external tube of the wrinkle type tube
without an insertion space of the synthetic resin tube and the
insertion length of the internal tube becomes longer. Accord-
ingly, there are problems in that the productivity and quality
thereof can be deteriorated.

In order to solve these problems, as shown in FIG. 1 and
FIG. 2, Korean patent registration No. 10-0355751 discloses
“Multi channel duct assembling body for cable” capable of
connecting the internal tubes 1, which are coupled to the
inside of the external tube 2, to each other by using connecting
bands 3 and fusing the internal tubes to the external tube.

However, in case of the multi channel duct assembling
body for cable as described above, as shown in FIG. 2, since
the internal tubes made of a flexible material such as a poly-
ethylene are not connected to each other, the internal tubes are
extruded to the external tube 2 in a state that the internal tubes
1 are leaned to one side or deviated from the external tube 2.
Accordingly, there is a big problem in that it is turned upon
one side and a deformation is generated without inserting the
internal tubes 1 into the inside of the external tube 2 at a
predetermined interval and in a predetermined shape.

In addition to this, although the internal tubes 1 connected
to each other through the connecting bands 3 are uniformly
inserted into the inside of the external tube 2 to be fused,
where the pipe made of the synthetic resin having long optical
fibers or electrical wires or the like is installed in the ground,
there is a problem in that it is exceedingly difficult to bend the
internal tubes accommodated in the external tube.

In order to solve the above defect and problem, as shown in
FIG.1 and FIG. 2, Korean patent registration No. 10-0920476
filed by the present applicant discloses a synthetic resin tube
with a plurality of internal tubes in that the plurality of the
internal tubes, which is located at the inside of the external
tube, is connected to each other through connecting portions,
whereby it can prevent the coiled internal conduits from being
unfolded owing to a strength of stability thereof and the entire
portion or a part of a circumference surface of each internal
tube is fused to the inner circumference surface of the external
tube, whereby it can prevent the internal tubes from being
twisted inside the external tube.

Thatis, as shown in FIG. 3, the synthetic resin tube with the
plurality of internal tubes includes a synthetic resin external
tube 10 molded by an extruding process, the plurality of
synthetic resin internal tubes 20 molded by an extruding
process and located at an inside of the synthetic resin external
tube; and connecting portions 30 for connecting adjacent
internal tubes 20 to each other, wherein looped curves or
looped squares are formed through the plurality of internal
tubes and the connecting portions in section and parts of each
outer circumference of the internal tubes 20 are fused on an
inner circumference of the external tube 10.

Therefore, since the plurality of the internal tubes 20
located inside the external tube 10 is connected to each other
through the connection part, it can prevent the internal tubes
20 from being deviated to outside in case that the external tube
10 is damaged after the construction thereof. Also, the inter-
nal and external tubes can be molded through a series of
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extruding processes during manufacturing thereof and sepa-
rate coiling or fixing works of the inner conduits can be
eliminated, whereby easily manufacturing a multiple pipe
type tube.

However, in case of the synthetic resin tube having the
plurality of the internal tubes 20 as described above, since the
side parts of each internal tube 20 are connected to each other
in the shape of the looped curve through the connecting
portions 30, when the internal tubes are inserted into and
fused to the external tube, the elastic force of the connecting
portions 30 for connecting the internal tubes 20 becomes
weak. Accordingly, during the bending of the synthetic resin
tube, there is a problem in that it is bent to a large load together
with the plurality of the internal tubes 20, which is accom-
modated in the outer tube.

DISCLOSURE
Technical Problem

Accordingly, the present invention has been made to solve
the above-mentioned problems occurring in the prior art, and
an object of the present invention is to provide a pipe made of
a synthetic resin having a plurality of internal tubes in that the
pipe made of the synthetic resin includes a silicon coating
layer stacked and formed on an inner circumference of each
synthetic resin internal tube, which are accommodated in the
external tube, to a predetermined thickness and an elastic
connecting part of a predetermined thickness integrally and
radially connected to a lower end of each internal tube from a
center part of the external tube so as to elastically support and
fix each internal tube thereto; each internal tube fixed to the
elastic connecting parts is separated from each other in the
inner circumference of the synthetic external tube at a prede-
termined interval and integrally fused and coupled to the
inner circumferential surface of the external tube; a silicon
coating layer is stacked and formed on the inner circumfer-
ence of each synthetic resin internal tube, which are accom-
modated in the external tube, to a predetermined thickness, so
that long optical fibers or electrical wires or the like inserted
in the internal tube can be readily and easily accommodated
therein while water repellency is maintained owing to the
silicon coating layer; the elastic connecting part is integrally
and radially connected to the lower end of each internal tube
from the center part of the external tube, so that each internal
tube is easily and elastically inserted into the synthetic resin
external tube to be fused thereto; although non-fusion or a
deformation of any of the side surfaces of the internal tubes
fused to the inner circumferential surface of the external tube
can be generated, since it is difficult to equally extrude the
plurality of the internal tubes and the elastic connecting part
for elastically supporting the internal tubes owing to an injec-
tion of the synthetic resin, a cooling process, or their circum-
stances, the elastic connecting part is slightly bent to back up
the internal tube, so that the internal tube can be supported and
fixed thereto, thereby the plurality of internal tubes can be
stably inserted into and joined by fusing onto the inner cir-
cumferential surface of the external tube; and when the inter-
nal tubes are elastically supported by the elastic connecting
part and the external tube and the internal tubes integrally
fused and coupled to the inner circumference surface of the
external tube are bent for laying on the curve area of the
ground, the internal tubes are elastically supported by the
elastic connecting part to be easily bent, each internal tube is
closely fused and coupled to the inner circumference surface
of the external tube, and a deformation due to temperature
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differences between the external tube and the internal tubes
during cooling can be prevented during cooling.

Technical Solution

In order to accomplish this object, there is provided a pipe
made of a synthetic resin having a plurality of internal tubes
comprising: a synthetic resin external tube molded by an
extruding process; the plurality of the synthetic resin internal
tubes inserted into an inside of the synthetic external tube and
having one side joined by fusing onto an inner circumferential
surface of the external tube through the extruding process; a
silicon coating layer stacked and formed on the inner circum-
ference of each synthetic resin internal tube, which are
accommodated in the external tube, to a predetermined thick-
ness; and an elastic connecting part of a predetermined thick-
ness integrally and radially connected to a lower end of each
internal tube from a center part P of the external tube so as to
elastically support and fix each internal tube thereto, wherein
each internal tube fixed to the elastic connecting parts is
separated from each other in the inner circumference of the
synthetic external tube at a predetermined interval and inte-
grally fused and coupled to the inner circumferential surface
of the external tube.

At this time, the elastic connecting parts, which are inte-
grally and radially connected to a lower end of the internal
tubes respectively, are more thinly formed than the internal
tube in thickness and a thickness of the elastic connecting part
is 0.6-0.8 mm.

Also, each internal tube which is accommodated in the
external tube has a corrugated tube having a mountain portion
and a valley portion.

Moreover, a rounding portion is formed in the mountain
portion protruded to each internal tube and another silicon
coating layer is formed on the rounding portion, so that the
silicon coating layer is fused and coupled to the inner circum-
ference surface of the external tube.

Advantageous Effects

According to the invention, there are effects in that the pipe
made of the synthetic resin includes a silicon coating layer
stacked and formed on an inner circumference of each syn-
thetic resin internal tube, which are accommodated in the
external tube, to a predetermined thickness and an elastic
connecting part of a predetermined thickness integrally and
radially connected to a lower end of each internal tube from a
center part of the external tube so as to elastically support and
fix each internal tube thereto; each internal tube fixed to the
elastic connecting parts is separated from each other in the
inner circumference of the synthetic external tube at a prede-
termined interval and integrally fused and coupled to the
inner circumferential surface of the external tube; a silicon
coating layer is stacked and formed on the inner circumfer-
ence of each synthetic resin internal tube, which are accom-
modated in the external tube, to a predetermined thickness, so
that long optical fibers or electrical wires or the like inserted
in the internal tube can be readily and easily accommodated
therein while water repellency is maintained owing to the
silicon coating layer; the elastic connecting part is integrally
and radially connected to the lower end of each internal tube
from the center part of the external tube, so that each internal
tube is easily and elastically inserted into the synthetic resin
external tube to be fused thereto; although non-fusion or a
deformation of any of the side surfaces of the internal tubes
fused to the inner circumferential surface of the external tube
can be generated, since it is difficult to equally extrude the
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plurality of the internal tubes and the elastic connecting part
for elastically supporting the internal tubes owing to an injec-
tion of the synthetic resin, a cooling process, or their circum-
stances, the elastic connecting part is slightly bent to back up
the internal tube, so that the internal tube can be supported and
fixed thereto, thereby the plurality of internal tubes can be
stably inserted into and joined by fusing onto the inner cir-
cumferential surface of the external tube; and when the inter-
nal tubes are elastically supported by the elastic connecting
part and the external tube and the internal tubes integrally
fused and coupled to the inner circumference surface of the
external tube are bent for laying on the curve area of the
ground, the internal tubes are elastically supported by the
elastic connecting part to be easily bent, each internal tube is
closely fused and coupled to the inner circumference surface
of the external tube, and a deformation due to temperature
differences between the external tube and the internal tubes
during cooling can be prevented during cooling.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the
present invention will be more apparent from the following
detailed description taken in conjunction with the accompa-
nying drawings, in which:

FIG. 1 is a front sectional view illustrating a conventional
pipe made of a synthetic resin;

FIG. 2 is a sectional view illustrating an internal tube of the
pipe made of the synthetic resin of FIG. 1;

FIG. 3 is a front sectional view illustrating another conven-
tional pipe made of a synthetic resin having a plurality of
internal tubes formed inside an external tube;

FIG. 4 is a front sectional view illustrating a pipe made of
a synthetic resin having a plurality of internal tubes according
to the present invention;

FIG. 5 is a partial prospective view illustrating a pipe made
of'a synthetic resin having a plurality of internal tubes accord-
ing to the present invention;

FIG. 6 is an enlarged sectional view illustrating an install
status of an internal tube having one surface elastically
coupled and fused to an inner circumferential surface of an
external tube made of synthetic resin according to the present
invention;

FIG. 7 is an enlarged sectional view illustrating an internal
tube elastically and closely fused to an inner circumferential
surface of an external tube made of synthetic resin and a state
of adhering the internal tube to the inner circumferential
surface of the external tube through a bending of an elastic
connecting part during deforming of the elastic connecting
part according to the present invention; and

FIG. 8 is an enlarged sectional view illustrating a state of
forming a rounding portion and a silicon coating layer on a
mountain portion of each internal tube according to the
present invention.

<Descriptions on reference numbers for the
major components in the drawings™>

120: internal tube
122: valley portion
t: thickness

: external tube

: mountain portion

: rounding portion

: elastic connecting part
140, 150: silicon coating layer
P: center part
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6
BEST MODE

Mode for Invention

Hereinafter, an exemplary embodiment of the present
invention will be described in detail with reference to the
accompanying drawings.

FIG. 4 is a front sectional view illustrating a pipe made of
a synthetic resin having a plurality of internal tubes according
to the present invention, FIG. 5 is a partial prospective view
illustrating a pipe made of a synthetic resin having a plurality
of internal tubes according to the present invention, and FIG.
6 is an enlarged sectional view illustrating an install status of
an internal tube having one surface elastically coupled and
fused to an inner circumferential surface of an external tube
made of synthetic resin according to the present invention.
The pipe made of the synthetic resin having the plurality of
internal tubes 120 according to the present invention includes
the synthetic resin external tube 110 molded by an extruding
process and the plurality of the synthetic resin internal tubes
120 inserted into an inside of the synthetic external tube 110
and having one side joined by fusing onto an inner circum-
ferential surface of the external tube 110 through the extrud-
ing process.

Also, the pipe made of the synthetic resin having the plu-
rality of internal tubes 120 according to the present invention
includes assilicon coating layer 140 stacked and formed on the
inner circumference of each synthetic resin internal tube,
which are accommodated in the external tube, to a predeter-
mined thickness and an elastic connecting part 130 of a pre-
determined thickness (1) integrally and radially connected to
a lower end of each internal tube 120 from a center part P of
the external tube 110 so as to elastically support and fix each
internal tube 120 thereto.

Moreover, each internal tube 120 fixed to the elastic con-
necting parts 130 is separated from each other in the inner
circumference of the synthetic external tube 110 at a prede-
termined interval and integrally fused and coupled to the
inner circumferential surface of the external tube 110.

Furthermore, the elastic connecting parts 130 include as
many supporters 131 as the number of the internal tubes 120,
one side of each supporter is integrally and radially connected
with other winds in the center part P of the external tube, and
the other side of said each supporter is fixed to an outer
circumferential surface of corresponding one of the internal
tubes 120 respectively. Also, each supporter has along narrow
plate shape and is more thinly formed than the internal tube
120 in thickness (t). At this time, the thickness (t) of each of
the wins of the elastic connecting part 130 is 0.6~0.8 mm.

In addition to this, each internal tube 120, which is accom-
modated in the external tube 110, includes a corrugated tube
having a mountain portion 121 and a valley portion 122. At
this time, as shown in FIG. 7, a rounding portion 123 is
formed in the mountain portion 121 protruded to each internal
tube 120 and a silicon coating layer 150 is formed on the
rounding portion 123, so that the silicon coating layer 150 is
fused and coupled to the inner circumference surface of the
external tube 110.

The operation and the effect of the present invention having
the above construction will be described.

As shown in FIG. 4 through FIG. 7, in the pipe made of the
synthetic resin having the plurality of internal tubes 120, the
plurality of the synthetic resin internal tubes 120 is integrally
extruded on the inner circumferential surface of the synthetic
external tube 110 molded by the extruding process, so that
one side of each internal tube 120 is inserted into the inner
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circumferential surface of the external tube 120 to be inte-
grally fused and coupled thereto.

At this time, the silicon coating layer 140 is stacked and
formed on the inner circumference of each synthetic resin
internal tube, which are accommodated in the external tube,
to a predetermined thickness, so that long optical fibers or
electrical wires or the like inserted in the internal tube 120 can
be readily and easily accommodated therein while water
repellency is maintained owing to the silicon coating layer
140.

Also, in the synthetic resin internal tubes 120 fused and
coupled to the inner circumferential surface of the synthetic
external tube, as shown in FIG. 4 through FIG. 6, the elastic
connecting part 130 of a predetermined thickness (t) is inte-
grally and radially connected to the lower end of each internal
tube 120 from the center part P of the external tube 110 so as
to elastically support and fix each internal tube 120 thereto, so
that each internal tube 12 is easily and elastically inserted into
the synthetic resin external tube 110 through the elastic con-
necting part 130 and one side surface of each internal tube 120
is fused and coupled to the external tube.

In addition to this, as shown in FIG. 7, when the internal
tubes 120 are integrally formed on the external tube 110, since
it is difficult to equally extrude the plurality of the internal
tubes 120 and the elastic connecting part 130 for elastically
supporting the internal tubes 120 owing to the injection of the
synthetic resin, the cooling process, or their circumstances, a
non-fusion or a deformation of any of the side surfaces of the
internal tubes, which are fused to the inner circumferential
surface of the external tube, can be generated. At this time, the
elastic connecting part 130 is slightly bent (K) to back up the
internal tube 120, so that the internal tube 120 can be sup-
ported and fixed thereto, thereby the plurality of internal tubes
120 can be stably inserted into and joined by fusing onto the
inner circumferential surface of the external tube 110.

Particularly, where the pipe made of the synthetic resin
having long optical fibers or electrical wires or the like is
installed in a bent state in a curve area of the ground, the
internal tubes 120 are elastically supported by the elastic
connecting part 130 to be easily bent. Also, as shown in FIG.
8, since each internal tube 120, which is fixed and supported
to the elastic connecting part 130, includes the corrugated
tube having the mountain portion 121 and the valley portion
122, itis easily bent, thereby it can prevent each internal tube
120 from being deviated from the inner circumferential sur-
face of the external tube 110.

In addition to this, since the elastic connecting part 130
elastically supports each internal tube 120 to the arrow direc-
tion of FIG. 4 and FIG. 6, the deformation due to temperature
differences between the external tube and the internal tubes
during cooling can be prevented while the internal tubes are
inserted into and joined by fusing onto the inner circumfer-
ential surface of the external tube in a hermetic state.

In the meantime, since the elastic connecting parts 130,
which are integrally and radially connected to the lower end
of'the internal tubes 120 respectively, are more thinly formed
than the internal tube 120 in thickness (t), the elastic force can
given to the internal tube 120 while it is easily bent.

At this time, when the thickness (t) of the elastic connect-
ing part 130 is less than 0.6 mm, since the thickness of the
elastic connecting part 130 is very thin, each internal tube 120
cannot properly supported. Also, when the thickness (t) of the
elastic connecting part 130 is over 0.8 mm, since the internal
tube is strongly supported by the elastic connecting part 130,
the elastic force cannot be properly provided thereto. Accord-
ingly, it is preferred that the thickness (t) of the elastic con-
necting part 130 is 0.6~0.8 mm.
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In addition to this, as shown in FIG. 8, in a state that each
internal tube 120, which is accommodated in the external tube
110, includes the corrugated tube having the mountain por-
tion 121 and the valley portion 122, the rounding portion 123
is formed in the mountain portion 121 protruded to each
internal tube 120 and the silicon coating layer 150 is formed
on the rounding portion 123, so that the contact friction force
of the internal tube 120, which is fused to the inner circum-
ferential surface of the external tube 110, can be minimized.
Accordingly, when the internal tubes 120 are integrally
formed on the external tube 110, it can be easily molded. Also,
the internal tube 120 integrally molded and coupled to the
inner circumferential surface of the external tube 110 can be
easily molded through the silicon coating layer 150, which
formed on the rounding portion 123.

INDUSTRIAL APPLICABILITY

According to the pipe made of the synthetic resin having
the plurality of internal tubes of the present invention, there
are superior effects in that a silicon coating layer is formed on
the inner circumference of each synthetic resin internal tube,
which are accommodated in the external tube, so that long
optical fibers or electrical wires or the like inserted in the
internal tube can be readily and easily accommodated therein
while water repellency is maintained owing to the silicon
coating layer; the elastic connecting part is integrally and
radially connected to the lower end of each internal tube from
the center part of the external tube, so that each internal tube
is easily and elastically inserted into the synthetic resin exter-
nal tube to be fused thereto; although non-fusion or a defor-
mation of any of the side surfaces of the internal tubes fused
to the inner circumferential surface of the external tube can be
generated, since it is difficult to equally extrude the plurality
of the internal tubes and the elastic connecting part for elas-
tically supporting the internal tubes owing to an injection of
the synthetic resin, a cooling process, or their circumstances,
the elastic connecting part is slightly bent to back up the
internal tube, so that the internal tube can be supported and
fixed thereto, thereby the plurality of internal tubes can be
stably inserted into and joined by fusing onto the inner cir-
cumferential surface of the external tube; and when the inter-
nal tubes are elastically supported by the elastic connecting
part and the external tube and the internal tubes integrally
fused and coupled to the inner circumference surface of the
external tube are bent for laying on the curve area of the
ground, the internal tubes are elastically supported by the
elastic connecting part to be easily bent, each internal tube is
closely fused and coupled to the inner circumference surface
of the external tube, and a deformation due to temperature
differences between the external tube and the internal tubes
during cooling can be prevented during cooling.

What is claimed is:

1. A pipe comprising:

an external tube having a cylindrical shape;

a plurality of internal tubes, each internal tube having a
cylindrical shape and disposed on an inner circumferen-
tial surface of the external tube at equal spaces;

a first silicon coating layer formed on an inner circumfer-
ence surface of each of the plurality of internal tubes;
and

an elastic connecting part disposed in a center portion of
the external tube along a whole length of the external
tube and including
as many supporters as the number of the internal tubes,

each of the supporters having a long narrow plate
shape and being arranged in a radial manner at equal
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angles, said each of the supporters having a first side
fixed to the outer circumferential surface of corre-
sponding one of the internal tubes along a whole
length of the corresponding one of the internal tubes
and a second side integrated with second sides of
other supporters in a center of the external tube,
whereby said each of the supporters elastically sup-
ports the corresponding one of the internal tubes,
wherein the supporters have the same width from the
first side to the second side with each other.

2. A pipe as claimed in claim 1, wherein a thickness (t) of
each of the supporters of the elastic connecting part is less
than that of said each of the plurality of internal tubes.

3. A pipe as claimed in claim 2, wherein the thickness (t) is
0.6~0.8 mm.

4. A pipe as claimed in claim 1, wherein said each of the
plurality of internal tubes has corrugations having a mountain
portion and a valley portion.

5. A pipe as claimed in claim 4, wherein a rounding portion
is formed in the mountain portion.

6. A pipe as claimed in claim 5, wherein the rounding
portion is coated by a second silicon layer, so that the second
silicon layer is fused and coupled to the inner circumference
surface of the external tube.

#* #* #* #* #*
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